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Method and Apparatus for Previewing Print Data and 
Recording Media Thereof 

5 

j* BACKGROUND OF THE INVENTION 

J* 1 .Field of the Invention 

V ^ the present invention relates to a previewing method which, in a device 

having a spooling, function, enables a print data based on a print request to be visually 
1 0 checked and edited\immediately before printing, a previewing device which is suitable for 
implementation of tne previewing method, and a recording media for causing a computer 
p device to execute the previewing method. 

'*P 2. Description of the Related Art 

Recently, part of a process in a print control which is to be performed in a 
\f& O 15 printing device such as a printer is generally performed in a host computer. For example, 
CH the host computeV converts a data based on a print request input from an application 

m program (hereinafter, referred to as " AP") into a print control code of a structure which can 

s be read by the printmg device, spools a print control code after conversion, and sends a 

O despooled (inversely spooled) print control data to the printing device. 

i5 20 A spool process is performed in order to eliminate a waste waiting time period in a 

fy print control process which is due to a difference between the speed of sending a print 

™ control code to the printing device and the actual printing speed of the printing device. 

Specifically, a print control code is once written into a spool file, and the written print 
control code is read out asynchronously with the writing and then sent to the printing 
2 5 device. The writing and the reading are executed by independent tasks, respectively. 
Therefore, various kinds of added-value information for increasing the variety of print 
forms, such as a control code for overlapping printing a template data of a watermark, a 
stamp mark, or the like, and that for conducting allocation printing are often added to an 
actual print control code based on a print request. A "watermark" is a character(s) which is 
30 overlappingly printed in the background of printed characters or the like that are printed in 
accordance with instructions of the AP, in a color or a display form which is different from 
that of the printed characters. A "stamp mark" is a mark which is similar to a conventional 
stamp. 

In related arts, after once the AP gives a print request or the host computer adds 
35 added-value information to the printing device, the user cannot check the finished 
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condition of the actual printing before printing is actually output from the printing device. 
Some kinds of APs or host computers can display an image to be printed, on a displaying 
device. However, such a displayed image is not based on data which are sent to the printing 
device, and only an image which the AP or the like can know is displayed. In other words, 
the AP or the like cannot know added-value information of a watermark, allocation, and 
the like, and hence the displayed image fails to correctly reflect the finished condition of 
the actual printing. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide a method of previewing a print data which 
allows the user to visually check in advance the finished condition of actual printing and 
arbitrarily edit added-value information and the like. 

It is another object of the invention to provide a previewing device which is suitable 
for implementing the previewing method of the invention. 

fci^ ItMs a further object of the invention to provide a recording media for realizing the 
previewing^method or the previewing device in a general-purpose computer device. 

The previewing method of the invention which can attain the object is characterized 
in that the method comprises the steps of: obtaining a print data which can be printed by a 
printing device, and spooling the print data into a predetermined memory; converting the 
spooled print data into a display data of a predetermined structure, and displaying the 
display data on a displaying device; editing the display data which is being displayed, on 
the basis of an edition data which is input at the display; and inversely converting the 
edited display data into a structure of the spooled print data. 

The step of editing the display data includes a process of correcting color 
components contained in the display data which is being displayed. When the print data 
consists of actual print information based on a print request and added-value information 
which is posteriorly added, the step of editing the display data uses only the added-value 
information which is being displayed, as an edition object. 

For example, the added-value information is a template data used for an over- 
lapping print, which is allocated to a printing sheet with being shared among a plural of 
other allocated pages. In one of the modes of this case, when a position of the template data 
in one of the allocated pages is changed, the positional change is reflected on the other 
allocated pages. Specifically, when the position of the template data in one of the allocated 
pages is moved, the movement of the position is linked with movement of the position of 
the template data in the other allocated pages. In another mode of this case, the position of 
the template data in each of the allocated pages is varied depending on whether the page is 
an odd page or an even page. 



The previewing device of the invention which can attain the other object is 
characterized in that the device comprises: spooling means for spooling a print data which 
can be printed by a printing device; data converting means for converting the spooled print, 
data into a display data of a predetermined structure; display controlling means for 
displaying the converted display data on a displaying device; data editing means for editing 
the display data which is being displayed, on the basis of an edition data which is input into 
the display; and data inversely converting means for inversely converting the edited display 
data into a structure of the spooled print data, and a print data based on a print request is 
visually edited immediately before printing. 

For example, the data editing means includes object detecting means for detecting 
an object of a region which is designated in the display data which is being displayed, and 
object editing means for editing contents of the detected object on the basis of an 
instruction, and the data editing means edits the display data in the unit of object. The data 
editing means edits a display data which is spooled and converted in a predetermined time 
period. 

The recording media of the invention which can attain the further object is a 
recording media on which program codes are recorded, the program codes being to be read 
and executed by a computer device having input means for a data and the like and a 
displaying device, and connected to a printing device, and the program codes causes the 
computer device to perform the following process: 

(1-1) a spool process of spooling a print data which can be printed by the printing device; 
(1-2) a data conversion process of converting the spooled print data into a display data of a 
predetermined structure; 

(1-3) a display control process of displaying the converted display data on the displaying 
device; 

(1-4) a data edition process of editing the display data which is being displayed, on the 
basis of an edition data which is input at the display of the displaying device, through the 
input means; and 

(1-5) a data inverse conversion process of inversely converting the edited display data into 
the structure of the spooled print data. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a diagram showing the configuration of a print system to which the 

invention is applied. 

Fig. 2 is a functional block diagram of a previewing device of the embodiment. 
Fig. 3 is a diagram showing in detail the configuration of a data edit controller in 

the embodiment. 



Fig. 4 is a diagram showing the contents of an attribute information storage unit of 
the data edit controller. 

(a) of Fig. 5 is a view showing an example of a preview screen in the case where a 
watermark is overlapping printed on a print sheet, and (b) of Fig. 5 is a view showing an 
5 example of the preview screen in the case where another watermark is overlapping printed 
on two allocated pages. 

(a) of Fig. 6 is a view showing an example in the case where the position of a stamp 
mark which is to be overlapping printed on a print sheet is changed, and (b) of Fig. 6 is a 
view showing an example in the case where both the position and the size of a watermark 
1 0 which is to be overlapping printed on the print sheet are changed. 

Fig. 7 is a view showing a manner in which, when a stamp mark is to be 
overlapping printed on each of four allocated pages and the position of the stamp mark on 
one of the allocated pages is changed, also the stamp marks on the other allocated pages are 
£□ changed to the same position in an interlocked manner. 

iu 15 Fig. 8 is a view showing an example of contents of the data edition by the 

e p embodiment and showing a manner in which stamp marks on allocated pages are changed 

JjJ to the left side in odd pages, and to the right side in even pages. 

~g Fig. 9 is a flowchart of the whole process of the previewing device of the 

In embodiment. 

L. 20 Fig. 1 0 is a flowchart of a data edit controller in the embodiment. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

fy Hereinafter, one of the embodiments of the invention will be described with 

~f reference to the accompanying drawings. Fig. 1 is a diagram showing the configuration of a 

print system to which the previewing device is applied. In the print system, a host computer 
25 1 is connected to a printing device 2 through a printer cable. When the printing device 2 
receives a print control code (hereinafter, referred to as "print data") from the host 
computer 1, the device executes a predetermined print process to form an image on a print 
sheet. The printing device 2 may be either of a serial printer, a page printer, or an 
electrophotographic printer of another kind, and may be connected to the host computer 1 
30 in a stand-alone state or a network system. 

The host computer 1 comprises a CPU (Central Processing Unit), a RAM (Random 
Access Memory), and a ROM (Read Only Memory) which are arranged on a system board 
(not shown), and an internal or external hard disk drive (HD) 3. A program is loaded from 
a recording media into the HD 3. The CPU adequately reads out the program from the HD 
35 3 to execute a required process. The HD 3 stores an application program (hereinafter, 
referred to as "AP"), a control program for realizing the previewing device of the invention, 
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and the like. 

To the host computer 1, connected are a displaying device 4 having a monitor 
screen, a data input device 5, a media reading device 6 including a CD-ROM drive and an 
FDD drive, and a communication controller device 7 serving as a connection interface with 
a local network. The displaying device 4 displays a predetermined dialog window in 
accordance with instructions from a system program, an AP, etc. The data input device 5 
includes a keyboard, a mouse, and other pointing devices. 

The control program for realizing the previewing device is recorded in a form 
which can be read out by the host computer 1, on a portable recording media such as a 
flexible disk, a hard disk, an optical disk, an magnetooptical disk, a CD-ROM, a CD-R, a 
DVD, or a magnetic tape, and can be installed onto the HD 3 through the media reading 
device 6. Alternatively, the control program may be installed onto the HD 3 through a 
program server which can be accessed via the communication controller device 7. The 
function as a previewing device is formed by executing the control program. Alternatively, 
the operating system working on the host computer 1 may conduct part of the actual 
process in response to an instruction from the control program, and the function as a 
previewing device may be formed by performing the process. 

Next, the function of the previewing device which is realized by reading and 
executing the control program by the host computer 1 will be described. 

As shown in Fig. 2, the previewing device 10 comprises functional blocks of a print 
controller 1 1, a spooler 12, a data converter 14, a data edit controller 15, a data inverse 
converter 16, and a despooler 17, and a spool file 13. In Fig. 2, only components which are 
required for embodying the invention are shown. 

The print controller 1 1 converts a data based on a print request from, for example, 
the AP or the data input device 5, into a print control code of a structure which can be read 
by the printing device 2. The print controller has also a function of adding to a print control 
code, added-value information such as a template data of a watermark, a stamp mark, or 
the like, and designation of allocation printing, and designation of overlapping printing of a 
template data in allocation printing. The "allocation printing" is a process of allocating 
plural logical pages to a physical print page. This process is realized by a process of 
reducing a print image, and that of designating coordinates of a print position after the page 
reduction. 

The spooler 12 temporarily stores a print control code which is output from the 
print controller 11, into the spool file 13. The despooler 17 reads out the data stored in the 
spool file 13 and then outputs the read out data (the spool process). The data output from 
the despooler 17 is transmitted to the printing device 2 through transfer controlling means 



which is not shown. 

The data converter 14 converts the print control code stored in the spool file 13, 
into a display data of a structure which can be displayed on the displaying device 4, and 
sends the data to the displaying device 4 via display controlling means which is not shown, 
so as to display the data. The data converter 14 sends the display data for the displaying 
device 4, also to the data edit controller 15. 

On the basis of an edit instruction data which is input by the user at the display on 
the displaying device 4, the data edit controller 15 edits the data which is being displayed, 
i.e., the data which is substantially identical with the data stored in the spool file 13. The 
object of edition is the template data of the added-value information which is added in the 
print controller 1 1 . The contents to be edited include attributes of the template data such as 
the kind, the color, the density, the position, and the size. In order to realize the editing 
function, the data edit controller 15 manages each template data as an object, and edits the 
contents of the object on the basis of the edit instruction data. As shown in Fig. 3, the data 
edit controller has function blocks of an input data analysis unit 151, an object management 
unit 152, an object storage unit 153, and an attribute information storage unit 154. 

The input data analysis unit 151 analyzes contents of an instruction data which is 
input by the user through the data input device 5, and transmits the contents to the object 
management unit 152. 

The object management unit 152 has the following functions. 

(1) The unit stores a template data (object) which is input from the data converter 14, into 
the object storage unit 153, and supplies an object stored in the object storage unit 153 to 
the data inverse converter 16. 

(2) The unit detects a corresponding object on the basis of the analysis result of the input 
data analysis unit 151, and reads out the detected object from the object storage unit 153. 
The unit reads out the corresponding attribute information from the attribute information 
storage unit 154, and edits the object. 

(3) In the case where allocation printing is designated, the unit determines the position of 
the object of overlapping printing on each of allocated pages. When the position of the 
object in one allocated page is changed, the objects of all the other allocated pages are 
usually changed to the same position in an interlocked manner. In response to some kinds 
of the instruction data input by the user, the position of the object in each of the allocated 
pages is varied depending on whether the page is an odd page or an even page. This is 
implemented by a coordinate process in allocation printing. 

(4) The unit restores the edited object into the object storage unit 153, and sends the object 
through the data converter 14 so as to display it on the displaying device 4. 



(5) During edition, the unit outputs a read stop signal so that the operation of the despooler 
17 is stopped in the unit of printing or in the unit of page. After the edition is ended, the 
unit outputs a cancel signal so as to restart the operation of the despooler 17. During a 
predetermined time period, for example, an object which is spooled in the unit of printing 
may be edited. In this case, preferably, the edition is enabled after a precheck for edition is 
performed. 

The attribute information storage unit 154 stores attribute information examples of 
which are shown in Fig. 4. Specifically, the unit holds object edit information as index 
information, and links attribute information of each object, for example, the template 
number (identification information of watermark/stamp mark), the color, the density, the 
size, the position, and the like, with index information. As illustrated, the color information 
may be previously fixedly prepared. Alternatively, the color information may not be 
restricted to such a form, and the hue, the brightness, and the like may be adjusted for each 
printing by the user. The density information can be arbitrarily selected to be 1 to 100% in 
the term of the dot number ratio. The size and the position may be previously determined 
on the basis of coordinate information, or arbitrarily determined by the user. 

Figs. 5 to 8 show examples of a preview screen which is displayed on the 
displaying device 4 as a result of edition in the thus configured data edit controller 15. 

(a) of Fig. 5 shows an example of a preview screen 41 in the case where a 
watermark Ml is overlapping printed on a print sheet S, and (b) of Fig. 5 shows an 
example of the preview screen 41 in the case where another watermark M2 is overlapping 
printed on two allocated pages. The kind, the color, the density, the size, and the position 
of each of the watermarks Ml and M2 can be posteriorly changed by the user while 
observing the preview screen 41 . 

(a) of Fig. 6 shows an example in the case where the position of a stamp mark 
which is to be overlapping printed on the print sheet S is changed, and (b) of Fig. 6 shows 
an example in the case where both the position and the size of a watermark which is to be 
overlapping printed on the print sheet S are changed. The reference numeral Gl denotes the 
stamp mark before edition, G2 denotes the stamp mark after edition, W3 denotes the 
watermark before edition, and W4 denotes the watermark after edition. 

Fig. 7 shows a manner in which, when a stamp mark is to be overlapping printed on 
each of, for example, four allocated pages and the position of the stamp mark on one of the 
allocated pages is changed, also the stamp marks on the other allocated pages are changed 
to the same position in a cooperative manner. In the illustrated example, when the position 
of a stamp mark Gl 1 on the first page is changed to that of a stamp mark G12 indicated by 
broken lines, stamp marks G21, G31, and G41 on the other allocated pages are changed 



cooperatively to stamp marks G22, G32, and G42, respectively. 

Fig. 8 shows a manner in which the stamp marks Gil, G2 1 , G3 1 , and G4 1 on the 
allocated pages are changed to the left-side stamp marks G12 and G32 in odd pages, and to 
the right-side stamp marks G22 and G42 in even pages. Figs. 7 and 8 show the examples of 
stamp marks. Also watermarks can be processed in the same manner. The inclination 
angles of watermarks may be varied depending on whether the page is an odd page or an 
even page. Also this configuration corresponds to the above-described position change. 

Next, the operation of the previewing device 10 of the embodiment will be 
described with reference to Figs. 9 and 10. Fig. 9 is a flowchart of the whole process, and 
Fig. 10 is a flowchart of the data edit controller 15 in the case where the above-mentioned 
preview screen 4 1 is displayed. 

Referring to Fig. 9, when a print request is input from the AP or the like (Step 
S101 : Yes), the print controller 1 1 converts a data which is an object of printing into a print 
control code of a structure which can be read by the printing device 2, and, as required, 
inserts added- value information into the print control code (steps SI 02 and SI 03). The 
spooler 12 stores the print control code into the spool file 13 (step SI 04). If an edit 
instruction is input from, for example, the data input device 5 (Step SI 05: Yes), the data 
converter 14 reads out the print control code from the spool file 13 to perform data 
conversion, supplies the converted data to the data edit controller 15, and displays the 
preview screen 41 on the displaying device 4 (step SI 06). At this time, the data edit 
controller 15 temporarily stops the operation of the despooler 17. 

The data edit controller 15 performs the data edition in the procedure shown in Fig. 
10 (step SI 07). If the user observing the preview screen 41 instructs one of the kind, the 
color, and the density of the template to be changed (step S201: Yes, S202: Yes, or S203: 
Yes), the unit reads the corresponding object from the object storage unit 153, and obtains 
attribute information through template edit information of the attribute information storage 
unit 154 (step S204). If also a change of the position or the size is instructed, also 
information of the data is obtained or detected (step S205: Yes, or step S206: Yes), and the 
object edit is performed (step S207). After the edition, the contents of the edition are 
reflected on the display data of the preview screen 41 (step S208). If a further change is not 
required as a result of edition or if there is no need for edition (step S201: No, S202: No, 
S203: No, S205: No, and S206: No), the defined contents of the object are restored into the 
object storage unit 153 (step S209), and the completion of the edition is notified to the data 
inverse converter 16 and the despooler 17 (step S210). 

Returning to Fig. 9, in response to the reception of the notification of the 
completion of the edition, the data inverse converter converts the edited data or the data 



which is sent out as it is, into the structure of the original print control code, and restores 
the converted data into the spool file 13 (step SI 08). The despooler 17 restarts to operate so 
as to read out a print control code from the spool file 1 3 at a predetermined timing (step 
SI 09), and supplies the print control code to the transfer controlling means which is not 
shown. The transfer controlling means sequentially transfers the print control code to the 
printing device 2 (step SI 10). If there is a succeeding data for the print request, the process 
subsequent to step SI 02 is repeatedly performed (step Sill: Yes). If there is no succeeding 
data, the process is ended (step Sill: No). 

As described above, in the previewing device 1 0 of the embodiment, the edition can 
be conducted while visually checking the contents stored in the spool file 13. Therefore, 
the user can correctly know the image which is immediately before the printing. 

The invention is configured as described above. The invention is not restricted to 
the above-described embodiment, and may be variously modified. In the above, the 
example of the procedure in which, in response to an input of an edition instruction 
through the data input device 5, the operation of the despooler 17 is temporarily stopped 
and the data conversion and the data edition are conducted has been described. 
Alternatively, at the timing when a print control code is stored in the spool file 13, the 
contents of the code may be immediately displayed on the displaying device 4, and, at the 
timing when the user designates a region to be edited, the operation of the despooler 17 
may be temporarily stopped. 

As apparent from the above description, according to the invention, the user can 
visually check a data which is immediately before the printing, and arbitrarily edit the data. 
Therefore, an AP is not required to perform the edition in consideration of the performance 
of a printing device. The contents of the edition performed by the AP can be posteriorly 
amended in the unit of page or the like, and hence the printing of a form which is more 
suitable to the taste of the user is enabled. 



